(12) ME^yHAPO^HAH 3AHBKA, OnYBJIHKOBAHHAH B COOTBETCTBHH C 
AOrOBOPOM O ITATEHTHOH KOOnEPAUMH (PCT) 



(19) BCEMMPHAH OPrAHH3AUHfl 
HHTEJIJJEKTyAJlbHOfl COECTBEHHOCTH 

MencayHapoflHoe 6iopo 



(43) Kara MexcayuapOAHoii ny6;iHKauHH: 
23 AeKa6pn 2004 (23.12.2004) 




PCT 



II II 1 1 1 II II III J II II il l INI ll II I 

(10) HoMep Me^ayHapoAHOH ny6.iHKau.HH: 

WO 2004/111276 Al 



(51) MexcoyHapOAHaa naTeHTHaa toiaccucJiHKauHfl 7 : 

C21C 5/48, 7/072, B22D 1/00 

(21) Hoivtep MOKayHapoaHofi sasiBKH: PCT/RU2004/0002 1 7 

(22) flpra Me^KavHapOAHoft noflaHH: 

4 hk)hji 2004 (04.06.2004) 



(25) fhhiK noaatH: 

(26) H3v»»k nyCuiHKauHH-. 



pyccKHH 

pyCCKHH 



(30) /Iannwe o npHopHTere: 

2003 1 17356 16 hiohh 2003 (16.06.2003) RU 

(71) 3a s bhtcj] b (6jih ecex yKcaaHHbix eocydapcme, KpOMe 

(US): TECHCOM IMPORT EXPORT GMBH 
[DE/DE]; Pommernstr., 13, 80809 Munchen (DE). 

(72) H3o6peTaT&riH; h 

(75) M3o6peTaTeJiR/3aHBHTejiH (mojibKo dnn (US): XJIOIIO- 
HHH Bhktop HHKOJiaeBHH [RU/RU]; 117334 Mock- 
Ba, JleHHHCKHH np„ a. 44, kb. 120 (RU) [KHLO- 
PONIN, Vktor Nikolaevlch, Moscow (RU)]. 
SHUMAHER, Evald A [DE/DE]; Pommernstr., 13a, 
80809 Munchen (DE). SHUMAHER, Edgar E. 
[DE/DE]; Pommernstr., 13a, 80809 Miinchen (DE) 
FRANCKI, Renata [DE/DE); Mondzeestr., 23, 81827 
Manchen (DE). 

(74) Areirr: ATEHTCTBO no 3AIIIHTE H BHEflPE- 
HHK) HHTEJIJIEKTyAJIbHOH COBCTBEH- 
HOCTH «EPMAKOBA, CTOJIHPOBA H 
ITAPTHEPBI»; 101990 MocKBa, rieTpOBepnrcKHH 
nep., a. 4 (RU) [AGENCY OF INTELLECTUAL 
PROPERTY PROTECTION AND DEVELOP- 



MENT «ERMAKOVA, STOL1AROVA AND 
ASSOCIATION*, Moscow (RU)]. 

(81) y Kaiamibie rocyaapcTBa (eaiu ne yK03QH0 unane, dnn 
Kootcdozo euda HauuonanbHOu oxpa/tbi): AE, AG, 
AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BW, 
BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, Nl, NO, NZ, OM, PG, PH, PL, PT, 
RO, SC, SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, 
TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, 
ZW. 

(84) YKaiamibie rocyaapcrBa (ecnu neyKcaano wtane, dm 
Kaj/cdoao euda HauuoHcuibtiou oxpanbi)\ ARIPO 
naTeHT (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 
SZ, TZ, UG, ZM, ZW), eBpa3HHCKHft naTem- (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), e B poneHCKMH 
naTeirr (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, 
FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, 
RO, SE, SI, SK, TR), naTeHT OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD. 
TG). 

Ony6jiHKOBaita 

C omugmoM o MeotcdynapodnoM noucKe. 
JJo ucmeneHUH cpoxa djw u3MenenuH (popMyjibi 
u3o6pemenwi u c noemopnou ny6nuKai{ueu e cnynae 
nojiyvemm laMenenuu. 

B omHOutemiu deyx6yKeeHHbix Kodoe, Kodoe fabiKoe u dpy- 
zux coKpauienuu cm «fIoHCHeHun k xodaM u coKpaiueHURM», 
ny6nuKyeMbie e Hcmajie Kaotcdozo onepednozo ebtnyctca Bfon- 
nemeHH PCT 



~ (54) Title: TUYERE DEVICE FOR INTRODUCING GASEOUS MEDIA UNDER A LIQUID-METAL LAYER 



V© 



o 



(54) HaiBaiiHe rooGpeTeHHsi: 
)KMAKOrO METAJ1JIA 



oyPMEHHOE YCTPOMCTBO J1JIA BBEAEHHfl TA30BblX CPEA flOfl YPOBEHb 



(57) Abstract: The invention relates to producing and 
processing liquid metal in metallurgy. The inventive tuyere 
device for introducing gaseous media under a liquid-metal layer 
comprises a refractory nest block provided with a sleeve 
incorporated therein, coaxial metal tubes provided with at least 
one central operating channel and at least one annular operating 
channel which are arranged on the side thereof for entering a 
liquid metal and separately connected to inlets for supplying 
gaseous media to the metal. According to said invention, said 
coaxial metal tubes consist of two interconnected sections having 
different diameters. The first section has a smaller diameter and 
is used for supplying the gaseous media to the liquid metal. 

The second section has a larger diameter and is connected to said inlets for separately supplying the gaseous media to the 
operating channels of the first section. The second section is provided with an additional tube and with the annular operating 
channels only. The internal tube of said section is closed on the both ends thereof and filled with a refractory material, the 
spaces of said annular operating channels of the tuyere are embodied in the form of capillaries for the liquid metal. Said 
invention makes it possible to exclude a metal break through the operating channels. 

[npOAOJiweHHe Ha cjiea. crpaHHue] 
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(57) Pe<|>epaT: H3o6peTeiiHe othochtcji k npoH3Bo/icTBy m o6pa6oTKe vkmakoto MeTanjia b MeTajuiypmH. OypMeHHoe ycTpowcTBo mix 
BBeaeHHA ra30Bwx cpeA noA yposenb 3Kmucoro MeTanjia, coAepacHT mexaoBofi 6jiok H3 orHeynopHoro MaTepHana, b koto p mm BcrpoeHa 
rHJib3a, coocHbie MeTajiJiHwecKHe Tpy6bi, hmooluhc Ha cropoHe, npeAHa3HaneHKoR aajj bboab b hcmakhh Menranji, icaK MHHHMyM oahh 
ueHTpanbHbiM pa6o4MH KaHan h no KpafiHefi Mepe oahh KOJibi^esoH pa6onnH KaH&n, 3th pa6o4He Kananbi nop03Hb coe^HHeHw c 
noABOfla.MM Ana noflaHH ra30Bbix cpea b Merajui. CorjiacHO M3o6peTeHMK>, coocHbie MerajuiHMecKHe Tpy6w no juwue coctoht M3 nsyx 
pa3Hbix no AHaMerpy B3aHMOCB*3aHHi>ix nacre R, nepBaa M3 KOTopwx HMcer MeHbWHH AnaMeTp h paccwHTana Ha yKa3aHHyto noAany 
ra30Bbix cpeA b jkmakhh Merajui, a BTOpaa hmcct 6ojibWHH AnaMerp h coeAHHeHa c noABOAaMH an* noAanH nopo3Hb ra30Bbix cpcA b 
pa6o4He Kanajiu nepBOii nacTH, npH stom BTOpax nacTb hmcct Ha OAHy McrajuiHHecKyK) Tpy6y Sojibuie, BbinoAHena TO/ibxo c 
KOiibuesuMH pa6osHMn xaHanaMH m BHyTpCHHHx Tpy6a 3Toii mbctm 3aKpbua c o6ohx TOpueB h 3anojiHeHa orneynopHbiM MaTepnanoM, a 
3a30pu KOAbueBbix pa6oHHx KaHanoB 3Toft mbcth qbypMbi HBJifljorca xanHJunipaMH AA* hchakoi-o MeTajina. npH stom AOCTwraercji 
TexHHnecKHH pe3yjibTaT, 3aKjiK>HaK)LLiHHCfl b HCKjnoneHHH npopbiBa >KHAKoro MeTan/ia Mepe3 pa6oHHe KaHanw. 
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OypivieHHoe ycrpoHCTBO juin BBeAeHHH rasoBbix cpea no/* yposeHb 

>KMAKoro Meranjia 

H3o6peTeHne othochtch k npOH3BOACTBy h o6pa6oTKe acHAKoro MeTarma 

5 (cranH b nepHOBOH MeranjiyprHH) b MerajuiyprHH. 

B nocJiezmHe toabi b MeTajiJiypraH, oco6eHHO b nepHofi, npH npon3BOACTBe 
>KHflKoro Meranjia innpoico npHMeiraioT nHTeHCH^HKamno npouecca nporoBOACTBa 
>KH£Koro MeTanjia nyreM noAara pa3JiHHHBix cpeA iioa ypoBeHt Meranjia. B KanecrBe 
cpeA name npHM6HHioT ra3Bi. 

10 B KanecTBe ra30B Hcnojn>3yK>T aproH, a30T, a TaioKe KHCjiopoA b coneTaHHH c 

CH4 h Ao6aBKaMH a30Ta. npHMeHemie stoh onepaijHH no3BOJiaeT ycicopHTB 
roMoreHH3aaHK> >KHAKoro MeTajma h npoueccBi, npHMeHseMBie npH aoboakc 
MerajuiEL 

HanpHMep, npH nporaBOACTBe cTajm imipoKO npHMeHjnoT npo^yBKy cranH b 
1 5 cTajieiuiaBHJiBHBix arperarax, b ycxaHOBKax aoboakh cranH. 

Jjjix non&m ra3a b arperaT npHMeimoT npoAyBOHHoe ycrpoHCTBO, ocHOBy 
KOToporo cocTaBJiaer $ypMeHHoe ycrpoHCTBO, TaK hjih HHa^e coaepHcamee 
MeTajunraecKHe Tpy6Bi, b KOToptix pa3Memem>i ra30Hecyimie (pa6onHe) KaHanBi. 

UlHpOKO npHMeHJQOT (|>ypMeHHOe yCTpOHCTBO C npOAyBOHHBIM 3JieMeHT0M £JIZ 6OKOB0H 

20 noAaHH KHCJiopoAa b pacruiaBJieHHtiH Merajui. IlpH 3tom ueHTpanBHtiH pa6oMHH 
KaHaa ajm noAa^H KHCJiopoAa (b tom HHCJie c Ao6aBKOH a30Ta) oxBartiBaeT pa6oHKH 
KOXtbueBOfl KaHaji jsjisl noAaHH, HanpHMep, CH4 c Ao6aBKOH a30Ta. 

y3JiOBoii npo6jieMOH npH p eann3 anim 6okoboh noAann KHCJiopoAa hoa 
ypoBem> >khakoh cranH aBJiaercs oSecneneHHe nocroaHHOH noAann ra3a b >icHAKyio craJiB. 
25 JIk>6oh nepeptm b noAane ra3a nprooAHT k nocncynnemno >khakoh cranH b pa6oHne 
KaHanti c BepoHTHOcrsio npopsiBa craim 3a npeAejibi crajn>coAep>Kamero arperara. 

OiMeneHHoe rpe6yer rapanrapoBaHHoro HCKjno^eHHH npoptiBa crajm 3a npeAejibi 
craJiBCOAep>Kamero arperara. 

H3BecTeH npoAYBOHHtiH 3neMeHT arperaTa a^ noJiyneHHfl crrajiH, b kotopom 
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flaHO penieHne yica3aHHOH npo6jieMBi. npoAyBOHHBm arceMeirr coAepaorr pw 
coeOTHeHHBix Me-xyjy co6oh nacxeM npaMBix Tpy6, b kotopbdc pajMemenbi ra30Hecymae 
xaHajibi, npH otom nacra coeA#HeHHBDC Tpy6 coAep>i<ar ynaciOK c KanHJuiapHbiM h 
ra30HecymnM KaHanaMH (cm., HanpHMep, KNABL "Annual Refractory Symposium. 1 . . .5 of 
5 Julie 2002 r.)- 

Cyn^ecTBeHHWM He^ocTaxKOM H3BeciHoro npoAyBOHHoro ajieMeirra jjBJiaercfl 
HenpHMeHHMOCTB ero jjjvi noAaHH KHCJiopo.ua hoa ypoBem* Merajuia. 

H3BecTHO 4>ypMeHHoe ycrpoHCTBO wx 6oKOBoft no^aMH KHCJiopoAa noA 
ypoBeHb ^CH^Koro Merajuia. Yctpohctbo coAepxarr rae3AOBOH 6jiok H3 oraeynopHoro 
10 MarepnaJia, b kotopmh BCipoeHa ramaa, cocraBHOH nacrbio Koropon Hacrbio kotopoh 
HBJWKrrcH coocHbie MerajunraecKHe Tpy6bi, HMeionme Ha cropoHe, npeAHa3Ha*ieHHOH ajih 
BBOAa b mwam Merajui, kqk MHHHMyM oahh ueHTpajiBHtra pa6onHH KaHaji h no 
KpaHHeft Mepe oahh KOJO>ixeBOH pa6oHHH KaHaji, 3th paGonne KaHaju>i nopo3HB coezcuHeHti 
c noABO^aMH jijisl nojs&m koobbix cpeA b >khakhh Merajui (cm., HanpHMep, EBponencKHH 
1 5 naieHT JN2 EP 0 565 690 Bl). 

H3Becraoe 4>ypMeHHoe ycrpofiCTBO no cymecTBeHHBiM npH3HaKaM HanGonee 
6jih3ko npejyiaraeMOMy, noaroMy npHHaro 3a npororcHn. 

CymecTBeHHBiM He^ocraTKOM H3BecTHoro (JpypMeHHoro ycTponcrBa HBJiaercH 
OTcyrcTBHe b HeM no cymecroy 3arujm>i ot npopsma >khakoix) Merajuia nepe3 pa6oHHe 
20 KaHanbi. 

ripe^jiaraeMoe 4>ypMeHHoe ycrpoHCTBO cbo6oaho or yica3aHHoro HeAocrarcca. B 
HeM penieHa npo6jieMa 3anprn>i ot npopBBa aowcoro Merajuia nepe3 paGonae icaHanLi. 

OmeneHHtiH TexHEraecKHH pe3yjn>TaT AOcraraercH 3a cnex Toro, hto b $ypMeHHOM 
ycipoHCTBe msL BBeAeHHfl ra30Bbix cpeA nojx ypoBem> >KHAKoro Merajuia, coAepncameM 

25 rae3AOBOH 6jiok H3 oraeynopHoro MaTepnajia, b KoropbiH BcrpoeHa nun>3a, cocraBHoft 
nacrbio Koropoft XBJim<yicx coocHtie MerajunraecKHe rpySti, HMeiomne Ha cropoHe, 
npexma3HaHeHHOH BBOAa b >khakhh Merajui, Kax MHHHMyM oahh ijeHTpajiBHtin 
pa6oHHH KaHan h no KpaiiHeH Mepe oahh KOJibijeBOH pa6oHHH KaHaji, 3th paGo^e 
KaHajiti nopo3HB coeAHHeHBi c noABOAaMH AJia noAann ra30BBjx cpeA b Merrajui, cornacHO 

30 npeAJioaceHHio coocHBie MeTaxumnecKHe Tpy6u no AJiHHe coctoht H3 AByx pa3HBix no 
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AHaMerpy B3aHMOCBH3aHHbix nacrefi, nepBaa H3 KOTOpbix HMeer Mem>mnH .zmaMerp h 
paccHnxaHa Ha yica3aHHyio no^any ra30Bbix open b ^kh^khh Merajin, a Bropaa HMeer 
6ojn>imm flHaMerp h coe^HHena c noflBOflaMH otk noaaHH nopo3Hb ra30Bbix cpeA b 
pa6oHHe KaHajiBi nepBOH nacm, npn stom BTOpaa nacrb HMeer Ha oppy MerajuimecKyio 
5 Tpy6y 6onBine ? BbmojmeHa tojibko c KOJibueBbiMH pa6onHMH KaHajiaMH h BHyrpeHHiiH 
xpyga 3TOH ^acra 3aKpbrTa c o6ohx ropueB h 3anojiHeHa oraeynopm>iM MarepnanoM, a 
3a3opti KOJiBqeBBix pa6oHHX KaHanoB 3toh nacrn $ypMbi ^bjihiotck fcanHJUiapaMH ajih 
5KHAKoro Merajuia. IIomhmo sroro, KonbijeBbie pa6o*me KaHaJibi BTopoii nacra rctnib3bi 
Ha ynacTKax nepexo^a b pa6oHHe KaHanBi nepBoft wrm nuib3bi onepneHbi npAMbiMH 
10 KomrcecKHMH noBepxHocraMH c nnaBHUM conpn^ceHHeM b KOHe^HBix Mecrax nepexoaa, 
npn 3tom no MeHtineH Mepe Ha yracrKe aroro nepexo^a KomjeBaa Hacn> BHyrpeHHefi 
Tpy6bi nepexozpir b kohhhcckhh crepaceHb, pacnojionceHHBiH coocho b ijeHTpajibHOM 
pa6oneM KaHane nepBOH nacra. KpoMe tofo, KOJibijeBbie KaHam>i BropoH Hacra coochbix 
MerajuiHHecKHX ipy6 Ha ynacncax nepexo^a b pa6oHHe Kaaajibi nepBOH nacrn HMeioT 
1 5 c<|>epHHecKyio noBepxHOCTb c miaBHbiM conp^«ceHHeM b kohchhhx Mecrax nepexo^a, npn 
3tom no MeHtineH Mepe Ha ynacnce aroro nepexo^a KomjeBan nacrt BHyrpeHHen Tpy6ti 
nepexo/mr b kohhhcckhh crep>KeHb, pacnojio>i<eHHbiH coocho b u,eHTpajibHOM pa6oneM 
KaHane nepBOH Hacra. IlpH stom, KOJibixeBbie paSonne KaHajn>i bo btopoh Hacra 
mm>3hi . K^in6poBBie nyreM pa3MemeHHH Me>K^y Tpy6aMH Kajm6poBOH npy>KHHbi, 
20 hcxo^hbjm AHaMeTp KOTopofi MeHbine Hapy>KHoro AaaMerpa Tpy6bi, aa KOTopc^ 
pa3Memena 3Ta npy^cHHa. TaK ace, BHyrpeHHaa Tpy6a BTOpon nacm coochbix 
MerajuimecKHX Tpy5 no HapyacHOMy flaaMerpy BtmojmeHa c i<ajiH6poBbiMH pe6paMH, b 
tom HHorie Ha ynacnce nepexoAa BTOpoH nacra coochbdc Tpy6 b nepByio nacrb. K TOMy 
>Ke, rpy6bi bo btopoh nacrn rajn>3Bi HMeior KpyroBOH cBapHOH hiob. 
25 OypMeraoe ycrpoHCTBO jsjiz BBe^eHHa ra30BBix cpe# noa ypoBem, >Knmcon> 

Meianjia noacHeHO cxeMamHecKHMH HeproicaMH. 

Ha 4>ht. 1 npHBe^eH npo^OJibHbiH pa3pe3 4)ypMeHHoro ycrpoiiCTBa, Ha <J)ht. 2 - 
npoAOJibHbiH pa3pe3 BapnaHra HcnojmeHHa 4>ypMeHHoro ycrpoHciBa; Ha $ht. 3 - 
nonepenHbiii pa3pe3 A - A Ha $ht. 1, Ha $ht. 4 - nonepenHWH pa3pe3 B - B Ha $Hr. 2 h 
30 Ha $Hr. 5 - nonepenHbiH pa3pe3 B - B Ha $ht. 2 (aHajioranHbin Ha $Hn 1). 
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OypMeHHoe ycrpoHCTBO coflep>iarr coocHbie MeTamnraecKHe Tpy6bi 1 h 2 Ha 
cropoHe, npe^pEKGHaHeHHbiH ajm BBO^a b )KH,ttkhh Merarui. Hapy^KHtiH #HaMeTp Tpy6bi 2 
o6o3HaHCH Ha 4>ht. 1 h 2. 3to nepBaa Hacn> coochbix MerajuiHHecKHX Tpy6. Bo 
BTopoH nacxH 3th MeTajuiEraecKHe Tpy6bi HMeiar 6ojh>uihh b cpaBHeHHH c d ^Haivterp, 

5 paBHbm D hjvi Hapy^cHOH Tpy6w 2, h Me>igay Tpy6aMH 1 h 2 pacnoJio^ceHa 3aicpbirafl no 
TopuaM ueHxpanbHaa Tpy6a 3. Ha cropoHe, npejooEKBHaHeHHoil aim BBo.ua b Merajui ipySbi 1 
h 2 o6pa3yior i|eHipajn»HBjfi pa6oHHH Kaiian 4 h koubjugboh pa6oHHH KaHan 5. Tpy6bi 
3aMypoBaHbi b nunse 6, Koropaa b cboio onepe^b pacnojioaceHa b rae3flOBOM 6jioKe 7. 
I^eHTpajibHaii Tpy6a 3 3anojmeHa oraeynopHbiM MarepHajioM 8. KoimeBaa nacrb 

10 (Topeix) ueHTpajn>HOH Tpy6bi 3 no MeHbmea Mepe Ha cropoHe aeffrpanbHoro pa6onero 
KaHana 4 nepexoAHT b kohhhcckhh ciep>KeHb 9, KOTopuda bxoaht b KaHan 4, 
pacnojiaraacb b HeM coocho c othm xaHajiOM (<j)Hr. 1 h 2). LJeHTpanbHaa xpy6a 3 Moacer 
c o6enx cxopoH HMert Topm>i b <|>opMe KOHHHecKoro crepmifl 9 (4>ht. 2). Bo BTopoH nacra 
coochbix MerajiriHHecKHx Tpy6 c 6oJH>mHM OTaMerpoM D Me>K#y xpy6aMH HMeiOTca 

15 KOJibueBbie paGoHHe KdHanbi 10 h 11, CBH3aHHbie cooiBercrBeHHo 10c5h1 1c4 
pa6oHHMH KaHanaMH. PaSonne KOJibueBbie KaHanbi 10 h 11 nopo3Hb cHa6x<eHBi noflBOAOM 
cooTBercTByiomero ra3a: b KaHan 10 no Tpy6e 12 h b KaHan 11 no ipy6e 13 (noflBOA 
noica3aH Ha 4>ht. 1 h 2 crpejncaMH). Pa6oHHe Kanajibi 4, 5, 10 h 11 Karm6poBaHbi h Ana 
KOJn>n;eBBix KaHanoB 5, 10 h 11 npHMeHHioT m6o pe6pa 14 pa3Jn*HHOH KOH(J>HrypaitfiH, 

20 jm6o KanH6poByio npy>KHHy 15. Ilpn 3TOM KaK pe6pa 14, TaK h npyaoraa 15 cbohm 
^encTBHeM oxBaxbmaiOT xaiOKe ynaciKH nepexo^a 16 ($ht. 1) h 17 (^ht. 2) or BTopoH 
HacTH coochbix MeranjniHecKHX Tpy6 k hx nepBOH nacra. ripHMeHErrejrbHO k npyaorae 15 
3to nojio>i<eHHe oSecneraBaioT npHMeHeHHeM npyacHH, BHyrpeHHHH AnaMeTp Koropsix 
HecKOJitKO MeHBine HapyacHoro flaaMerpa cx)cnnBercTByionxeH Tpy6bi. npHMeHmor TaioKe 

25 KOM6HHamno: Kajni6pOBbie pe6pa 14 b KOJibupBOM 3a3ope 10 h Kajm6poBbie npy>iann>i 15 
b KOJibueBOM 3a3ope 11, h, Hao6opoT. IlqpexoA Mexffy sthmh mwn nacrHMH coochbix 
MeranjiKHecKHX Tpy6 MO>Ker 6brrb BbmojmeH no kohhhcckoh noBepxHocra 16 (^ht. 1) 
hjih no c4>epHHecKOH noBepxHocra 17 (4>nr. 2). IlpH jho6om HcnojmeHHH 3TOT nepexoA 
BbmojiHeH c ruiaBHbiM conp^acemieM b kohchhbix Mecrax nepexoaa. nonepe<moe 

30 ceneHHe KOJibiteBbix KaHanoB 10 h 11 paBHo hjih HeMHoro 6onbuie nonepeHHoro 
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CCTeHHH KaHaJTOB, C KOTOpblMH OHH nop03HB CBJBaHBI, T.C KaHaJI 1 0 C KaHSJIOM 5 H KaHaji 

11c KaHanoM 4. Ho b jiio6om cjiynae pa3Mep kojibixcbbdc 3a30poB KaHanoB 10 h 11 
jrajnieTcji KaimJuinpaMH juul namKoro Merajuia, ilor ypoBeHB KOToporo paccHHTaHa 
noaana cooxBeicrByiomHx ra30BBix cpe^. Ilpn 3tom no# KairaJuuipaMH noHHMaerca 
5 y3KHH 3a3op, HCKjnoHaiomHH npoxoEmemie nepe3 3T0T 3a3op >KH,aKoro Merajma. 
npHMerorrejibHO k mtmoft crajni b arperarax ruiaBKH h aoboakh Meranna KaimnnapaMH 
HBJWDEOTCa 3a3opM b 1,5.. .2 mm h MeHee. 

B cooTBeTCTBHH c ycjioBHHMH c6opKH MerannERecKHe xpy6bi BO BTopoM Hacra 
ycrpoHCiBa HMeior KpyroBbie CBapHBie dubbi 1 8. 
10 OypMeHHoe ycrpoHCTBO jsjul bbcachhx rasoBBix cpefl no£ ypoBeHB echotoix) 

Merajuia pa6oraex cne,nyiomHM o6pa30M. 

rHe3tfOBOH 6jiok 7 c ranB30H 6 h cxram>Hi>iMH ipy6aMH 1, 2 h 3 b B*me, 
npeacraBJieHHOM Ha <J>ht. 1 wm 2, ycraHaBJiHBaKrr b Kimmy arperara, b kotopom 
ocymecrBJiaKxr nporoBOACTBO huh o6pa6cmcy >KH#fcoro Mercuina. flna HHreHCH^HKaucHH 
15 npouecca npoH3BO^CTBa (iuiaBKH mm aoboakh Merajina) b :>kh#khh: Meraiui b 
ra30o6pa3HOM coctohhhh noaaioT KHCJiopofl. Ilpn otom noaany KHCJiopo^a 
ocymeciBJiHKrr no£ ypoBeHB Merajuia (HanpHMep, b arperare iuiaBKH craim: 
3neKTpo,zxyroBOH hjih MapreHOBcicofi nenax). Kncjiopofl b ra30o6pa3HOM coctohhhh no^aiOT 
no Tpy6e" 13. B paste cny^aeB b KHcnopofl flo6aBJiH£or onpe^eneHHoe KOjnraeciBO asoTa. 
20 KncnopOA no KOJibueBOMy pa6oneMy KaHany 1 1 nocrynaer b ueHTpantHbiH KaHaji 4hh3 
Hero b >khzochh Merajui. EnaroAapH Hajranmo Karm6poBbix pe6ep 14 KHcnopofl 
paBHOMepHO nocrynaer b KaHan 4. B cjiynae npHMeHemiH KannGpoBOH npy>KHHbi 15 
noTOK KHCJiopo^a 3aKpy*ntBaercH h b 3TOM coctoahhh KHCJiopo# nocrynaer b hch^khh 
Merajui, neM yjiynniaercH 3$$eicr B3anMO^eHCTBHH Merajuia h KHcnoponja. 
25 Ta3 CH4, b tom HHCJie c Ao6aBKoft a30Ta, noAaior no Tpy6e 12, H3 kotopoh oh no 

pa6oneMy KOJibueBOMy KaHany 10 nocrynaer b Kom>ueBOH KaHaji 5hh3 Hero b >khakhh 
Merajui, oxBarbiBaa hotok >KimKoro KHCJiopo^a, nocrynnBinero b Meranji no 
ueHTpaoBHOMy KaHajiy 4. TeM caM&iM HCKJUonaioT ycKopeHHoe cropaHHe rajn>3M 6, 
rae3AOBoro 6jiOKa 7 h KJia#KH neHH. 
30 HajiHHHe njiaBHux nepexoflOB 16 (hjih 17), a Taioice KOHHnecKoro crep>KHH 9, 
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BxoAamero b u,&Hrpam>mm pa6oHHH KaHan 4, HdonoHaer hbjichhs cptiBa crpyn 
no Aasaavioro rasa. 

riozi]6opoM cooiHOineHHH nonepeHHMX ceneHHH Kajra6poBoro KaHana 11 h 
uempaJibHoro KaHana 4 o6ecneHHBaiar ycKopeHHe ^H^ceHHfl KHCJiopofla b cropoHy 
5 Merajuia Efepenw flaBJieroiH o6ecneHHBaerr npBDKarae Tpy6i>i 3 k Tpy6e 1 nepe3 pe6pa 14 
hjih npyacHHy 15. AHanorHHHo o6ecneHHBaK>T npiDKaiHe TpySti 1 k Tpy6e 2. B o6ohx 
cjiyna^x oiMeneHHoe nprnKarae HMeer Mecro HaynacrKax 16 (17). 

B cny^ae HapymemiH no^ann KHCJiopo^a (hjih no KaKHM-Jin6o zipyraM npiraiHaM) 
hchuuchh Mexajui (crank) HaHHer nocrynarc> b aeHTpanbHbin KaHaji 4. HcnojiHeHne 

10 KOJIBI^eBBDC pa60HHX KOHaJIOB 10 H 11 KamaSpOBBIMH C 3a30paMH, flBJIHIOIIJHMHCjl 

KainiJiJiHpaMH pjjsl >KHflKoro MexajiJia (1,5. ..2,0 mm juul >kh#koh cTajra), ocTaHaBUHBaex 
^ajiBHenniee npoxoicAeHne >KHflKoro Meranua IIpH stom 3^$ eKT npeAoxspamemui 
npoptma Merajuia ycHjmBaeTca pacnJiaBJiemieM orneynopHoro Marepnana 8. 

TaKHM o6pa30M, b npe#JiaraeMOM 4>ypMeHHOM ycrpoHCTBe jyw BBeAemifl 
15 ra30o6pa3HBDC cpe# noa ypoBCHB Hcmocoro MeTajuia hckjuohch npopsiB Merajuia Ha 
ynacnce pa6on>i (JjypMeHHoro ycrpoHCTBa 



20 
25 
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<E>opMyjia H3o6pereHHH 

1. OypMeHHoe ycxpoHCTBO flra BBeflemia ra30BBix cpe^ no/* ypoBeHB 5KH£koix> 
Merrajura, coflep>Kamee rnesflOBOH 6jiok H3 oraeynopHoro Marepnajia, b KOTopfcm BCipoeHa 
rnni>3a, cocraBHOH nacrbio KOTOpon hbjihiotck coocHBie MerajranecKHe Tpy6ti, 

5 HMeiomae Ha cropoHe, rtpeAHa3HaqeHHOH jxjvl BBo#a b ecewkhh Meraim, ksk MHHHMyM 
o^hh ueHTpanbHBiH pa6oHH& KaHan h no KpaimeH Mepe oahh KOJiBijeBOH paSowH Kan an, 
3th pa6oHHe KaHambi nopo3HB coe^mieHBi c noflBO^aMH jajisi nojxaw ra30Bsix cpe,a b 
Meraroi, OTJiHHaiomjiHCH tcm, nro coocHtie MerajunraecKHe Tpy6ti no zunme coctoot H3 
AByx pa3HBix no AKaMeTpy B3aHMocBH3aHH£ix nacreH, nepBaa H3 Koroptix HMeer MeHBinKH 

1 0 AHaMerp h pacc^rraHa Ha yKa3aHHyio no^any hgobbix cpeA b >i<eujkhB Merajui, a Bropaa 
HMeer 6ojtc£hihh AHaMerp h coe^HHeHa c no^BO^aMH ajih noAann nop03Hb ra30BBix cpeA 
b pa6oHHe Kauanbi nepBOH nacra, npH 3tom Bropaa nacrb HMeer Ha offuy Merajunpiecicyio 
Tpy6y 6ojrbiue ? BtmojiHeHa tojtomko c Kom>ii;eBBEvai paGoHHMH KaHanaMH h BHyipeHHHH 
T py6a 3toh nacra 3aKptrra c o6ohx Topues h 3anojiHeHa orneynopHbiM MarepnajioM, a 

15 3a3opi>i KOJiBU.eBtix paSomix KananoB aroii nacra <j?ypMki ^nsocrccsi KanHJuuipaMH Ana 
>kh£koix> Meranna. 

2. OypMeHHoe ycxpoHCTBO no n. 1, OTJiHHaiomeecK xeM, nro KOJimeBBie pa6onne 
KaHanBi nropoH Hacra coochbdc MerajuimecKHx xpy6 Ha ynacncax nepexoAa b pa6onHe 
KaHarobi nepBOH nacra onepnem>i npflM&iMH kohhhcckhmh noBepXHOCDiMH c njiaBHBiM 

20 conpa^ceHHeM b kohchhbix MecTax nepexoAa, npH sttom no MeHtnieH Mepe Ha ynacnce 
3xoro nepexoAa KOHLjeBaa nacTB BHyrpeHHen Tpy6bi nepexoAHT b KOHHne ckhh 
cTep>KeHL, pacnoJio»ceHHbiH coocho b uempariBHOM pa6oneM KaHane nepBOH nacra. 

3. <J>ypMeHHoe ycxpoHCTBO no n. 1, OTJinnaiomeeca TeM, nro KOJibi^eBtie KaaajiLi 
Bxopon nacra coochbix MerrajimrqecKHX Tpy6 Ha ynacncax nepexo^a b paSonne KaHam>i 

25 nepBOH nacra HMeior c^epHHecKyio noBepxHocrs c njiaBHBiM conpaaceHHeM b KOHenHbix 
MecTax nepexo^a, npn 3tom no MeHBinefi Mepe Ha ynacnce aroro nepexoAa KomjeBafl 
nacn> BHyipeHHefi Tpy6i>i nepexoAHT b KomrcecKHH CTepxcem>, pacnonoHceHHtm coocho 
b ueHipajiBHOM pa6oH^i KaHane nepBOH nacra. 

4. OypMeHHoe ycrpoHCTBO no n. 1, annmaionxeecH xeM, hto KOJitaeBBie pa6onHe 
30 KaHanBi bo BropoH nacra nuiB3Bi KajinSpoBbie nyrcM pa3MemeHHa Me^y Tpy6aMH 
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Karm6poBOH npyacHHBi, hcxoahmk AHaMeTp KOTopofi Mem>nie HapyacHoro flHaMexpa 
TpyGsi, Ha KoropoM pa3MemeHa ara npy>KHHa. 

5. <X>ypMeHHoe ycrpoHCTBo no n. 1, oTJnraaiomeecH TeM, hto BHyrpeHHHa ipy6a 
BxopoH HBom coochmx MeranjnraecKHX Tpy6 no Hapy>KHOMy .zmaMerpy BwnojraeHa c 

5 Kara6poBi>iMH pe6paMH, b tom HHcne Ha ynacnce nepexo^a BropoH nacm coochkk Tpy6 b 
nepByio nacrt. 

6. OypMeHHoe ycrpOHCiBO no n. 1, ornnqaiomeec^ tcm, *no xpy6i>i bo Bropoft 

HaCTH OUIK3BI HMdOT KpyTOBOH CBBpHOH HIOB. 
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